A novel oncolytic adenovirus expressing Escherichia coli cytosine deaminase exhibits potent antitumor effect on human solid tumors.
This study aims to generate a more potent oncolytic adenovirus, Ad.hTERT-E1A/CMV-CD, which combines therapeutic gene and oncolytic effect. A human telomerase reverse transcriptase (hTERT) gene promoter was used to regulate the expression of adenoviral immediate-early gene 1A (E1A) to induce selective replication of recombinant adenovirus in tumor cells. To further enhance antitumor effect, a cytomegalovirus (CMV) promoter-driven Escherichia coli cytosine deaminase (CD) gene expression cassette was further incorporated into E1 region and the antitumor effect of this novel adenovirus was evaluated in vitro and in vivo. Ad.hTERT-E1A/CMV-CD was capable to selectively replicate and lyse in various human tumor cell lines, including NCIH460, SW1990, and HeLa, while causing no damage to primary fibroblasts. The combined therapy of Ad.hTERT-E1A/CMV-CD with prodrug 5-fluorocytosine (5-FC) elicited a greater killing effect on tumor cells than Ad.hTERT-E1A/CMV-CD alone, and it synergistically suppressed tumor growth in BALB/c nude mice bearing human lung tumor. As telomerase is reactivated in a broad spectrum of tumors and prodrug 5-FC is much safe than its metabolized 5-fluorouracil, a chemotherapeutic agent in the treatment of many malignancies, Ad.hTERT-E1A/CMV-CD in combination with 5-FC may be a potential strategy for the treatment of a wide range of solid tumors.